INTRODUCTION
The latest incarnation of scientific ocean drilling -the International Ocean Discovery Program (IODP) (www.iodp.org) -started in late 2013. IODP is the world's largest collaborative geoscience research program, and takes continuous cores in all the world's oceans. The study of these cores gives us insights into many global science questions. IODP involves nearly all the major scientific countries on Earth. Our region has seen a great deal of ocean drilling activity over many years.
This talk is designed to briefly describe IODP, to outline how Australian and New Zealand science profits from IODP, to highlight relevant expeditions in our region, and to explain the capabilities of the IODP workhorse JOIDES Resolution. Some emphasis will be put on the relevance of IODP to the petroleum industry.
OCEAN DRILLING IN GENERAL
Ocean drilling addresses scientific problems of global interest by taking continuous cores of rocks and sediments in all the world's oceans, at times reaching several kilometres below the sea bed. Its broad aim is to explore how the Earth has worked in the past, how it is working now, and how it may work in the future. A very exciting area of research! IODP is a very large international cooperative program, with twenty seven countries involved. The present operating budget of IODP is about $US200 million per year, and hundreds of kilometres of cores are housed at 4°C in three large international core repositories. IODP supports the riserless JOIDES Resolution and the riserequipped Chikyu, and alternative platforms can be used. All are used to 'ground truth' scientific theories, many of which are based largely on remote sensing techniques. At present JOIDES Resolution carries out four two-month IODP expeditions per year but is also available for contract stratigraphic drilling. Chikyu generally carries out 4-5 months of IODP drilling each year, and the Europeans fund one twomonth expedition per year for research where the other drillships are not suitable. The results are published in IODP volumes and international science publications, and all material is available for general research after a one-year moratorium.
Ocean drilling proposals are prepared by scientists from around the world and the proposals are vetted by a science evaluation panel (SEP) and peer review. Those that are highly ranked are carefully considered by a safety panel and the ship operators. Only the best proposals are eventually scheduled.
Australia and New Zealand are members of IODP as ANZIC (www.iodp.org.au), with nearly twenty universities and four government agencies involved. We are fortunate in that many global research questions are well addressed in our region, and many expeditions been in our area of direct interest (see map at end of text).
There were five IODP expeditions in our region in 2010 and 2011. It is probable that JOIDES Resolution will be in our region until 2018 and our scientists will be heavily involved in many of the expeditions, which I will discuss in my talk. One will be on the continental shelf off Northwest Australia and of direct interest to industry.
SUMMARY
Scientific ocean drilling uses several drill ships to work on global scientific problems. These include changes over various time scales in climate, biology and oceanography, extreme life forms beneath the sea bed, planetary dynamics and geological hazards. The International Ocean Discovery Program (IODP) involves 27 countries, including Australia and New Zealand, and is the world's largest scientific geoscience program. One IODP drill ship, JOIDES Resolution, is working in our general region at present and for several years to come. Although the primary aim of the work is purely scientific, deep stratigraphic wells are always of interest to the petroleum exploration industry. This talk will cover IODP in general, ocean drilling in our region, and the capabilities of the JOIDES Resolution. The ship can operate in water depths of 75 to 6000 m, and the maximum penetration depth of a re-entry hole thus far is 2111 m. She drills continuously cored open holes, with no riser system or well control, and cuttings are circulated to the seafloor. Holes can be re-entered using a simple re-entry funnel, or a more complex re-entry cone and casing system. The latter is a permanent installation that can host long-term borehole observatories. The wireline coring system brings 9.5 m cores to the surface very quickly.
Three coring systems are used. An advanced piston corer (APC) is used in soft to firm sediments and commonly penetrates 200 m below the seafloor, taking a 66 mm core. Recovery is very rapid and in suitable sediments can be as much as 100%. An extended non-rotating core barrel (XCB) is used in moderately lithified sediments and can penetrate 15-30 m per hour; its recovery rate is considerably lower than for the APC. A rotary core barrel (RCB) is used for lithified sedimentary, igneous and metamorphic rocks and cuts a 58.7 mm core. Coring rates vary greatly as does recovery.
The onboard laboratories are exceedingly well equipped and facilitate the work of micropaleontologists, sedimentologists, petrologists, organic and inorganic geochemists, microbiologists, physical property specialists, well loggers and stratigraphic correlators. The 30 scientists are supported by 25 technicians and the scientific work is carefully managed so that an exhaustive draft Initial Report is ready when the team leaves the vessel. Downhole measurements include in situ temperature and pressure, and an array of wireline logs, using Schlumberger slimline tools. If need be, logging-while-drilling can be employed.
Needless to say, safety from overpressured hydrocarbon accumulations is a key consideration in a riserless vessel, and ocean drilling has been safe for 45 years. Initially, a highly skilled safety panel, including petroleum explorationists, assesses all potential sites and rejects any with a degree of risk. Aboard ship there is constant assessment of headspace gas, with drilling stopped if ratios indicate the anomalous presence of higher hydrocarbons.
CONCLUSIONS
Deep stratigraphic drilling carried out by IODP off Australia and New Zealand addresses a host of global scientific questions, and our partnership is also of great value to the understanding of regional questions including resource assessment.
